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Introduction
Stages of growth models have been used widely in both organizational research and information technology management research. According to King and Teo (1997) , these models describe a wide variety of phenomena -the organizational life cycle, product life cycle, biological growth, etc. These models assume that predictable patterns (conceptualized in terms of stages) exist in the growth of organizations, the sales levels of products, and the growth of living organisms. These stages are (1) sequential in nature, (2) occur as a hierarchical progression that is not easily reversed, and (3) involve a broad range of organizational activities and structures.
Stages of growth models are criticized for lack of empirical validity. Benbasat et al. (1984) found that most of the benchmark variables for stages used by Nolan (1979) were not confirmed in empirical studies. Based on empirical evidence, Benbasat et al. (1984) wrote the following critique of Nolan's stage hypothesis:
The stage hypothesis on the assimilation of computing technology provides one of the most popular models for describing and managing the growth of administrative information systems. Despite little formal evidence of its reliability or robustness, it has achieved a high level of acceptance among practitioners. We describe and summarize the findings of seven empirical studies conducted during the past six years that tested various hypotheses derived from this model. The accumulation of evidence from these studies casts considerable doubt on the validity of the stage hypothesis as an explanatory structure for the growth of computing in organizations.
For example, Nolan (1979) proposed that steering committees should be constituted in later stages of maturity. However, an empirical study showed that of 114 firms, 64 of which had steering committees, the correlation between IT maturity and steering committees was not significant. Organizations in practice adopt steering committees throughout the development cycle rather than in the later stages.
Another example is charge-back methods. In a survey, approximately half of the firms used charge-back systems and the other half did not. In the Nolan (1979) structure, as firms mature through later stages, they should have adopted charge-back systems. Yet, in the empirical analysis, there were no significant correlations between maturity indicators and charge-back system usage, according to Benbasat et al. (1984) . Benchmark variables such as steering committees and charge-back systems have to be carefully selected and tested before they are applied in survey research.
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that observed configurations of problems, strategies, structures and processes will determine firm evolution. Kazanjian and Drazin (1989) addressed the need for further data-based research to empirically examine whether organizations in a growth environment shift according to a hypothesized stage of growth model or follow a more random pattern of change that would be associated with shifts in configurations that did not follow such progression. Based on a sample of 71 firms they found support for the stage hypothesis.
To meet the criticism of lack of empirical validity, this research paper describes the careful development, selection and testing of a variety of instrument parts to empirically validate a knowledge management technology stage model.
The KMT Stage Model
The knowledge management technology (KMT) stage model consists of four stages (Gottschalk 2002) . The first stage is general IT support for knowledge workers. This includes word processing, spreadsheets, and email. The second stage is information about knowledge sources. An information system stores information on who knows what in the firm and outside the firm. The system does not store what they actually know. A typical example is the company intranet. The third stage is information representing knowledge. The system stores what knowledge workers know in terms of information. A typical example is a database. The fourth and final stage is information processing. An information system uses information to evaluate situations. A typical example is an expert system.
The contingent approach to firm performance implies that Stage I may be right for one firm, while Stage IV may be right for another firm. Some firms will evolve over time from Stage I to higher stages. A law firm moving from Stage II to Stage III is illustrated in Figure 1 .
Stages of IT support in knowledge management are useful to identify the current situation as well as to plan for future applications in the firm. Each stage is described in the following:
1. End user tools are made available to knowledge workers. At the simplest stage, this means a capable networked PC on every desk or in every briefcase, with standardized personal productivity tools (word processing, presentation software) so that documents can be exchanged easily throughout a company. More complex and functional desktop infrastructures can also be the basis for the same types of knowledge support. Stage I is recognized by widespread dissemination and use of end-user tools among knowledge workers in the company. For example, lawyers in a law firm will at this stage use word processing, spreadsheet, legal databases, presentation software, and scheduling programs.
Information about who knows what is made available
to all people in the firm and to selected outside partners. Search engines should enable work with a thesaurus, since the terminology in which expertise is sought may not always match the terms the expert uses to classify that expertise. According to Alavi and Leidner (2001) , the creation of corporate directories, also referred to as the mapping of internal expertise, is a common application of knowledge management technology. Because much knowledge in an nology. Because much knowledge in an organization remains uncodified, mapping the internal expertise is a potentially useful application of technology to enable easy identification of knowledgeable persons. Here we find the cartographic school of knowledge management (Earl 2001) , which is concerned with mapping organizational knowledge. It aims to record and disclose who in the organization knows what by building knowledge directories. Often called Yellow Pages, the principal idea is to make sure knowledgeable people in the organization are accessible to others for advice, consultation, or knowledge exchange. Knowledgeoriented directories are not so much repositories of knowledge-based information as gateways to knowledge, and the knowledge is as likely to be tacit as explicit. Information about who knows what is sometimes called metadata, representing knowledge about where the knowledge resides. Providing taxonomies or organizational knowledge maps enables individuals to rapidly locate the individual who has the needed knowledge, more rapidly than would be possible without such IT-based support. One starting approach at Stage II is to store curriculum vitae (CV) for each knowledge worker in the firm. Areas of expertise, projects completed and clients helped may over time expand the CV. For example, a lawyer in a law firm works on cases for clients using different information sources that can be registered on yellow pages in terms of an intranet. The creation of a knowledge network is an important part of Stage II. Unless specialists can communicate easily with each other across platform types, expertise will deteriorate. People have to be brought together both virtually and face-to-face to exchange and build their collective knowledge in each of the specialty areas. The knowledge management effort is focused on bringing the experts together so that important knowledge can be shared and amplified, rather than on mapping expertise or benchmarking that occurs at Stage III. According to Earl (2001) , knowledge directories represent more of a belief in personalized knowledge of individuals than the codified knowledge of knowledge bases and may demonstrate organizational preferences for human, not technology-mediated, communication and exchange. The knowledge philosophy of firms that settle at Stage II can be seen as one of people connectivity. Consequently, the principal contribution from IT is to connect people via intranets and to help them locate knowledge sources and providers using directories accessed by the intranet. Extranets and the Internet may connect knowledge workers to external knowledge sources and providers.
Stages of Growth for Knowledge Management Technology
3. Information from knowledge workers is stored and made available to all people in the firm and to selected outside partners. Here data mining techniques can be applied to find relevant information and combine information in data warehouses. On a broader basis, search engines are web browsers and server software that work with a thesaurus, since the terminology in which expertise is sought may not always match the terms the expert uses to classify that expertise. One starting approach at Stage III is to store project reports, notes, recommendations and letters from each knowledge worker in the firm. Over time, this material will grow fast, making it necessary for a librarian or a chief knowledge officer (CKO) to organize it. In a law firm, all client cases will be classified and stored in databases using software such as Lotus Notes. An essential contribution that IT can make is the provision of shared databases across tasks, levels, entities, and geographies to all knowledge workers throughout a process (Earl, 2001) . According to Alavi and Leidner (2001) , one survey found that 74% of respondents believed that their organization's best knowledge was inaccessible and 68% thought that mistakes were reproduced several times. Such perception of failure to apply existing knowledge is an incentive for mapping, codifying and storing information derived from internal expertise. According to Alavi and Leidner (2001) , one of the most common applications is internal benchmarking with the aim of transferring internal best practices. To be successful, best practices have to be coded, stored and shared among knowledge workers. In addition to (i) best practices knowledge within a quality or business process management function, other common applications include (ii) knowledge for sales purposes involving products, markets and customers, (iii) lessons learned in projects or product development efforts, (iv) knowledge around implementation of information systems, (v) competitive intelligence for strategy and planning functions, and (vi) learning histories or records of experience with a new corporate direction or approach (Grover and Davenport, 2001) . At Stage III, access both to knowledge (expertise, experience, and learning) and to information (intelligence, feedback, and data analyses) is provided by systems and intranets to operatives, staff, and executives. The supply and distribution of knowledge and information are not restricted. Whereas we might say at Stage I, "give knowledge workers the tools to do the job", we now add, "give knowledge workers the knowledge and information to do the job". According to Earl (2001) , this is another way of saying that the philosophy is enhancing the firm's capabilities with knowledge flows. Although most knowledge repositories serve a single function, Grover and Davenport (2001) found that it is increasingly common for companies to construct an internal portal so that employees can access multiple different repositories and sources from one screen. It is also possible and increasingly popular for repositories to contain information as well as pointers to experts within the organization on key knowledge topics. Often Alavi and Leidner (2001) , an insurance company was faced with the commoditization of its market and declining profits. The company found that applying the best decision making expertise via a new underwriting process supported by a knowledge management system based on best practices enabled it to move into profitable niche markets and, hence, to increase income. According to Grover and Davenport (2001) , artificial intelligence is applied in rule-based systems, and more commonly, case-based systems are used to capture and provide access to customer service problem resolution, legal knowledge, new product development knowledge, and many other types. Expert system is an example of knowledge management technology at Stage IV. According to Curtis and Cobham (2002) , the short answer is that an expert system is a computerized system that performs the role of an expert or carries out a task that requires expertise. In order to understand what an expert system is, then, it is worth paying attention to the role of an expert and the nature of expertise. 
Research Instrument
Empirical validation of the Stages of Growth can be carried out through a survey using a questionnaire as listed in Appendix C.
In the second part of the survey instrument in Appendix C, there are four research constructs defined, one for each stage. Each construct is measured through a multiple-item scale. Each scale has five items, where the fifth item is a summary item. For each responding law firm, the average value for each level can be calculated. For the whole sample, statistical difference tests such as the t-test can be applied to evaluate whether responding law firms report significant differences between stages. Empirical validation of the Stages of Growth will be successful if responding law firms have significantly lower scores at higher levels.
In the fourth part of the survey instrument in Appendix C, the four stages of growth are described in terms of bench- proach is that all indicators of a stage may not be present in an organization, which makes it difficult to place the organization in any specific stage. Unfortunately, IT factors do not lend themselves to precise Guttman scaling techniques (Frankfort-Nachmias and Nachmias, 2002; Nunnally and Bernstein, 1994) .
Guttman scaling is also sometimes known as cumulative scaling or scalogram analysis. Guttman scaling is based on ordering theory that suggests a linear relationship between the elements of a domain and the items on a test. The purpose of Guttman scaling is to establish a one-dimensional continuum for a concept to measure. We would like a set of items or statements so that a respondent who agrees with any specific question in the list will also agree with all previous questions. This is the ideal for a stage modelor for any progression. By that we mean that it is useful when one progresses from one state to another state in a manner so that if one is in the later/higher stage, it also indicates that one has all the features of the earlier stage (Trochim, 2002 Guttman (1950, p. 62) , the ranking of organizations provides a general approach to the problem of scaling:
We shall call a set of items of common content a scale if an organization with a higher rank than another organization is just as high or higher on every item than the other organization.
In the current research, benchmark variable number 13 may serve as a problematic Guttman scaling example. Based on Susskind's (2000) legal grid, the variable suggests that there is a progression from office support, via customer relationships and knowledge management, to legal web advice. This progression may vary among firms, thereby making such a standard progression questionable. Nevertheless, this benchmark variable was included to enable empirical measurement of the legal grid.
The next benchmark variable, number 14, may serve as another example. Based on Tiwana's (2001) proposal that there are skeptics, conservatives, early adopters and innovators, this classification was introduced as a scale.
The last benchmark variables 31 and 32 are derived from Tiwana (2001) who suggested the existence of both stages of knowledge growth and stages of knowledge characteristics.
Benchmark variables in Table 1 indicate theoretical characteristics that commonly occur together. Sabherwal and Chan (2001) label this configuration, where a configuration is defined as any multidimensional constellation of conceptually distinct characteristics that commonly occur together. Configurations take a step beyond the traditional contingency theoretic view by using a holistic rather than a reductionistic stance. They offer richer insights by focusing on parsimonious and relatively homogeneous groups rather than diverse concepts.
In the fifth part of the survey instrument in Appendix C, the four stages of growth are extensively described, enabling respondents to make an overall judgment of knowledge management technology stage in the firm.
In the sixth part of the survey instrument, a validation check of the paths of evolution is conducted. Respondents are asked to indicate the duration spent at each stage of growth. This is to ensure that respondents do think about paths of evolution (King and Teo, 1997) . The duration (number of years) spent at each stage is also measured in the questionnaire.
In the seventh part of the survey instrument, knowledgesharing perceptions, reward perceptions, support for personal development, as well as appraisal perceptions are measured as defined by Hunter and Beaumont (2002) . This is done to evaluate a theoretical proposition that higher stages of growth will have higher knowledgesharing perceptions, higher reward perceptions, better support for personal development, and higher appraisal perceptions.
In the eight and final part of the survey instrument, strategy and responsibility questions are applied to identify intentions and focus based on content analysis of responses. This is done to evaluate a theoretical proposition that higher stages of growth will be associated with more IT and KM focused strategy statements as well as more IT and KM executives (Hunter and Beaumont, 2002) .
The desired informant for this proposed survey instrument is the chief executive officer (CEO) who can be the managing partner or the managing director in a law firm.
Pilot Test of Research Instrument
According to Boudreau et al. (2001) , an instrument pilot test is important in information technology management research. A pilot test is a brief preliminary survey, often using a small, convenience sample. The pilot tests the instrumentation before survey details are finalized and the larger, final survey administered. The pilot is conducted to ensure that there are no unanticipated difficulties.
A convenience sample of law firms was used for the pilot test of the stages of growth questionnaire. The convenience sample consisted of the following five law firms in Norway: Lindh Stabell Horten, Raeder, Simonsen Føyen, Schjødt, and Wiersholm Mellbye & Bech. These firms reported that they had an average of 151 employees, out of which 102 were lawyers. The pilot was conducted in July 2002.
The second part of the questionnaire measures the extent of systems use in the four categories. On average, the five pilot firms reported 4.9 on the end-user-tools scale, 3.4 on the who-knows-what scale, 2.6 on the what-they-know scale, and 1.0 on the how-they-think scale. These average scores indicate clearly that there are stages of growth, as the scores are declining systematically at higher stages. As the average number on a scale from 1 to 6 is 3.5, a possible interpretation of the scores at each stage is that the firms on average are at Stage II as the score 3.4 on this scale is close to 3.5.
In the fourth part of the survey instrument, the four stages of growth are described in terms of benchmark variables. Benchmark variables indicate the theoretical characteristics at each stage of growth. Firms in the convenience sample had an average score of 2.6 on all benchmark variables, again indicating Stage II.
Trochim (2002) recommends that Guttman scales should be subject to expert rating before they are exposed to respondent rating. The expert rating is concerned with developing a cumulative scale, while the respondent rating is concerned with applying a cumulative scale. Trochim (2002) recommends having a group of expert judges rate the statements in terms of how favorable they are to each concept. Expert judges are not asked whether they personally agree with the statement. Instead, they are asked to make a judgment about how the statement is related to the construct of interest. This procedure was first explored for only one of the benchmark variables. The seventh benchmark variable is concerned with the dominating statement about knowledge management technology among lawyers. For this variable, three expert judges rated 'make decisions' as more advanced than 'produce documentation', leading to changes in the scale for this benchmark variable as listed in Table 1 and in Appendix C. The expert judge procedure was then applied for the whole set of benchmark variables in two iterations. The first iteration consisted of four faculty members who rated statements on a Likert scale as listed in Appendix A. This was done on an individual basis. Then, in a group of fourteen other faculty members, the ratings of statements in Appendix A were discussed.
This second and final iteration with fourteen expert judges was organized as a focus group meeting. First, each of the fourteen participants were asked to rate each of the four statements for each of the twenty-nine benchmark variables individually using a questionnaire. For some benchmark variables, all participants had a systematic result from left to right on their Likert scales. These benchmark variables were left unchanged. For those benchmark variables where respondents disagreed, there was a discussion on the content of each item. Often, a change of word(s) solved the problem, making it possible to leave the item inside the scale. In some cases, an item was so problematic that it had to be replaced by another item suggested by the group. King and Teo (1997) argue that since the current stage of growth is measured by asking respondents to place a check mark beside one of the four descriptions of the type of stage, it is important to ensure that respondents are actually able to understand and distinguish among the four types. This research tried to make the descriptions and conceptual representations as clear and concise as possible through the expert rating and the pilot test as described above. As a validation check, some pilot test respondents comments were analyzed to determine whether they had any difficulty understanding or distinguishing among the types of stages.
In the fifth part of the survey instrument, the four stages of growth are extensively described, enabling respondents to make an overall judgment of knowledge management technology stage in the firm. The average response here was 3.0, indicating Stage III, rather than Stage II from the systems and benchmark measurements.
In the sixth part of the survey instrument, a validation check of the paths of evolution is conducted. In the seventh part of the survey instrument, knowledgesharing perceptions, reward perceptions, support for personal development, as well as appraisal perceptions are measured as defined by Hunter and Beaumont (2002) . This is done to evaluate a theoretical proposition that higher stages of growth will have higher knowledgesharing perceptions, higher reward perceptions, better support for personal development, and higher appraisal perceptions. The average response for knowledge-sharing was 3.1, which is very close to neither agreeing nor disagreeing. The average response for reward perceptions was 3.7, which indicates some agreement.
This pilot test of the questionnaire revealed several unanticipated difficulties. In the second part measuring the extent of systems use in four categories, several difficulties occurred. An item concerned with 'internal standards database' was first placed at the what-they-know stage. This item achieved a high score in most firms, higher than other items at Stage III. An investigation into this item revealed that an internal standards database in a law firm typically has 500-900 standard documents represented as frameworks rather than cases. While a case belongs to Stage III, a framework belongs to Stage II. A framework does not belong to Stage I, as it is not only a tool. A standard document will contain information about lawyers who have previously applied the document, thereby justifying the who-knows-what stage.
In the fourth part of the survey instrument applying benchmark variables, some variables were revised and some variables were added. For example, the statement 'please indicate the frequency of top management's participation in knowledge management' was changed to 'please indicate the frequency of top management's participation in information technology planning for knowledge management', ensuring that the technology dimension is not forgotten by respondents. While there were ten benchmark variables in the pilot test, the final survey instrument has thirty-two variables to ensure that data analysis will be possible based on a subset of all benchmark variables.
In the fifth part of the survey instrument describing extensively the four stages of growth, no changes were made, as they seem to capture the essence of each stage. No changes were made, even though the average response in the pilot was 3.0, indicating Stage III, rather than Stage II from the systems and benchmark measurements. All benchmark variables are described in Appendix B.
The remaining parts of the survey instrument were not modified because of few responses. The lack of responses was due to the fact the first pilot firms only got the first few parts of the questionnaire.
This indicates an evolutionary approach to questionnaire development, influenced by both recent research literature and pilot firms' responses. The final questionnaire has six parts in Appendix C that are designed to measure stage of growth in a law firm. The six measurements will be linked for each law firm to determine what stage the firm is at, as well as to determine the uncertainty of assigning the firm to one specific stage. 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 information technology enables me to produce comprehensive documentation for clients information technology enables me to make better legal advice decisions information technology enables me to automate my advanced legal work
The main 'philosophy' for knowledge management technology:
our clients are satisfied with our work, they have trust and confidence in our professional knowledge our firm is a knowledge community of people with a common interest, problem and experience, designed and maintained for a business purpose our lawyers enjoy independence in time and space, by working when they like (day or night) and where they like (office, home, summerhouse) we help our clients solve their problems themselves by making expert knowledge available
The most critical success factor for information technology in knowledge management is:
availability of PCs and networks availability of knowledge management systems quality and quantity of available information in databases culture and incentives to share knowledge
The dominating strategy for knowledge management technology:
tool strategy of enabling lawyers to use PCs stock strategy of storing whatever documents that are produced in the firm flow strategy of only storing documents that will be used again in work processes growth strategy of only storing documents that are related to legal work where we have little experience
The main task of information technology in knowledge management is:
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The performance criteria for the information technology function are its:
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Knowledge management has the following priority in our business strategy:
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The number of levels the knowledge manager is below the chief executive officer (CEO):
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 three or more two one, reporting to the CEO one, reporting to the CEO and with direct access to the board 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
Appendix B: Benchmark Variables Using Guttman Scales
No. Benchmark Variable
Description of Benchmark Variable

Trigger of IT for knowledge management
Initially, the triggers for the application of new information technology for knowledge management are opportunities for achieving greater efficiencies based on individual lawyer's needs (Stage I). As information systems begin to be increasingly used to support business functions, organization needs become trigger mechanisms in deciding appropriate IT applications to be developed (Stage II).
As information systems begin to be increasingly used to support business strategies, the need to develop the firm by automating lawyers' information work becomes an important trigger mechanism (Stage III). Finally, IT is used to transform the firm by automating lawyers' knowledge work (Stage IV). This benchmark variable was adapted based on King and Teo's (1997) benchmark variable 5 concerned with triggers for development of information systems (IS) applications. They found a significant del correlation between this benchmark variable and stages of integration.
Top management's participation in IT planning for knowledge management
Traditionally, as in Stage I, top management had not paid great attention to the IT function nor the KM function because it they were overhead functions that generated only costs. At Stage II, greater top management participation in information technology planning for knowledge management begins when IT and KM strategies come to be used to support business strategies. The understanding that strategic IT planning for KM can also influence business strategy motivates top management to participate more actively in IT for KM planning. Finally, in Stage IV, when the IT and KM functions become critical for the survival of the organization, top management and senior IT and KM executives jointly formulate business and IT for KM plans. This benchmark variable was adapted based on King and Teo's (1997) benchmark variable 6 concerned with top management participation in information systems planning (ISP). They found a significant del correlation between this benchmark variable and stages of integration. They applied a scale from seldom to infrequent to frequent to almost always. The group of judges in this research found the word "infrequent" difficult to understand. Hence, the revised scale is from rarely to sometimes to frequently to almost always, as used by Guttman (1950, p. 13 and p. 19) .
User management's participation in IT planning for knowledge management
User participation in information technology planning for knowledge management is the next benchmark variable. In the beginning, neither single users nor user management are significantly involved in IT planning for KM. However, as the IT and KM functions begin to influence functional units in terms of their effects on business performance, participation of users becomes more important in order to fully exploit the potential of information technology. User participation gradually increases through the stages, until at Stage IV, users participate extensively in IT planning for KM. This benchmark variable was adapted based on King and Teo's (1997) benchmark variable 7 concerned with user participation in information systems planning (ISP). However, they found only a weak del correlation between this benchmark variable and stages of integration. They explain this by arguing that users are more likely to be involved at the project level rather than at the planning level. Therefore, user management, rather than users, was introduced in the construct in this research.
Principal contribution from IT for knowledge management
In the beginning, improved efficiency of individual lawyer's work in law firms was the principal contribution from information technology for knowledge management in law firms. Lawyers got access to electronic mail and word processors. 
Focus when applying IT to knowledge management
In the beginning, applications of information technology to support knowledge management are focused on making IT available to lawyers (Stage I). When IT tools are available to lawyers, then work processes are improved to enable knowledge sharing among lawyers (Stage II). At Stage III, it is required to create a culture for knowledge development, while replacement of lawyers by information technology such as artificial intelligence (AI) is the focus at Stage IV. This benchmark variable was adapted based on empirical studies of law firms conducted by Gottschalk (2002) .
Dominating statement about knowledge management technology
In the beginning, PCs and networks enable lawyers to work on their own documents and notes and distribute the results to colleagues and to clients (Stage I). Later, information is readily available from intranets and other sources to enable lawyers to produce comprehensive documentation for clients using application packages (Stage II). At Stage III, lawyers get access to expert opinions such as successful cases, enabling them to make better legal advice decisions for their clients. Ultimately, information technology enables lawyers to automate their professional legal work at Stage IV. This benchmark variable was adapted based on empirical studies of law firms conducted by Gottschalk (2002).
Main philosophy for knowledge management technology
For many years, lawyers have been able to focus on the role of client satisfaction in knowledge management, where client trust and confidence in professional knowledge becomes important. When knowledge management has been accepted as an important approach, then firm philosophy shifts to Stage II where the firm is considered a knowledge community of people with a common interest, problem and experience, designed and maintained for a business purpose. To get started on information technology for knowledge management, it has to have an appeal to knowledge workers. One important appeal is enjoying independence in time and space, by working when they like (day or night) and where they like (office, home, summerhouse). Finally at Stage IV, technology is helping the client, rather than the lawyer, solve knowledge problems. This benchmark variable was inspired by the legal grid developed by Susskind (2000) . Also, Grover and Davenport (2001) suggest a change in philosophy over time. They argue that in the first of two phases, emphasis was on the knowledge management project. What firms must do in the second phase of knowledge management is to integrate it with familiar aspects of the business: strategy, human resource management, and managing expert knowledge.
Critical success factor for IT in knowledge management
Availability of PCs and networks is the basic requirement to enable access to computing power and communication channels. At Stage II, availability of knowledge management systems is important. The success of knowledge management systems is dependent on the quality and quantity of available information in databases (Stage III). Such success is in turn dependent on both an organizational culture that has to be inspired and personal incentives that have to be installed to create an active environment of knowledge sharing. This benchmark variable was adapted based on empirical studies of law firms conducted by Gottschalk (2002) .
Dominating strategy for knowledge management technology
In the beginning, the tool strategy enables lawyers to use personal computers. At Stage II, the stock strategy enables the firm to collect and store important information related to lawyers' work. At Stage III, further applications of knowledge management technology are according to the flow strategy where information storing is limited to documents that will be used again in work processes. The growth strategy of only storing documents that are related to legal work where the firm is inexperienced, but interested, occurs at Stage IV. This benchmark variable was inspired by alternative knowledge strategies as defined by Hansen (1999).
Main task of information technology in knowledge management
Creating notes and documents on an individual basis is often the first computer task performed by a knowledge worker. The result of each task is distributed to a secretary, a colleague and/or a client. At Stage II, information technology's main task is to be active in capturing information that is the result of knowledge work in the firm. Later, at Stage III, knowledge sharing and exchange occurs when the knowledge worker both distributes and receives electronic information. Ultimately, IT is introduced to solve client problems by applying knowledge that has been codified in information databases. This benchmark variable was inspired by empirical research conducted by Gottschalk (2002) .
Main purpose of IT in knowledge management
Administrative work processes had to be simplified to cut rising administration costs in law firms. At Stage II, the main purpose of IT in knowledge management shifted to providing access to information more efficiently. At Stage III, doing things right is replaced by doing the right things. Finally, the main purpose is to automate legal work done by lawyers. This benchmark variable was inspired by empirical research conducted by Gottschalk (2002).
Main applications of IT
Based on Susskind's (2000) legal grid, this benchmark variable suggests that there is a progression from office support, via customer relationships and knowledge management, to legal web advice. This progression may vary among firms, thereby making such a standard progression questionable. Nevertheless, this benchmark variable was included to enable empirical measurement of the legal grid.
Attitude towards IT in knowledge management
Based on Tiwana's (2001, p. 157) proposal that there are skeptics, conservatives, early adopters and innovators, this classification was introduced as a scale.
Contribution to Value shop is a value configuration consisting of five primary activities as de-primary activities in the value shop
fined by Stabell and Fjeldstad (1997) . It has been suggested that the role of information systems varies across primary activities. While end-user-tools are important for understanding clients' problems, what-they-know systems are important for solving clients' problems, how-they-think systems are important for selecting an optimal solution to clients' problems, while who-knows-what systems are important for implementing the optimal solution to clients' problems.
Contribution of IT function
The role of the IT function may be viewed differently at the various stages of knowledge management technology. The general transition from being technically oriented to being business oriented is well documented in the literature. At Stages I and II, the IT function is technically oriented as supplier of PCs and end user tools and as developer of technical infrastructure and applications. At Stages III and IV, the IT function is business oriented as a resource making information available and as a supplier of systems that automate legal work. This benchmark variable was adapted based on King and Teo's (1997) benchmark variable 2 concerned with the role of the IS function. They found a significant del correlation between this benchmark variable and stages of integration.
Role of IT manager
The skill requirements of the senior IT executive have changed over the years with increasing emphasis on both competence about changing technology and competence about business applications. 
Performance of IT function
As the IT function matures, the performance criteria for the IT function change from structured focus on operational efficiency to a more unstructured concern for contribution to business strategy in general and knowledge strategy in particular. It follows that the early performance criteria (Stage I) delineated for the IT function are primarily concerned with operational efficiency and cost minimization. When the IT function begins to play a more strategic role, the emphasis gradually shifts to effective strategy implementation (Stages II and III). Ultimately, the performance criteria for the IT function should be its long-term impact (both financial and non-financial) on the competitive position of the organization (Stage 4). This benchmark variable was adapted based on King and Teo's (1997) benchmark variable 4 concerned with performance criteria for the IT function. However, they found only a weak del correlation between this benchmark variable and stages of integration. This may be due to the multidimensional nature of performance. For instance, top management may be vague as to the relative importance of each performance criterion.
Key issue for IT function
Over time, business organizations have developed and advanced in their use of IT. In the beginning, there was data processing and data processing systems. Then there were management information systems and strategic information systems. Finally, in the network era, there is communication and interaction. This benchmark variable was based on Nolan's (1979) model focusing on the level of IS expenditures.
IT manager's participation
This benchmark variable is concerned with IT executive participation in business planning. The mirror image of top business management participation in IT planning for KM is IT executives participate in business planning. The traditional role of the IT function in providing administrative support does not require the senior IT executive to participate in business planning (Stage I). The senior IT executive reacts to business plans and does not have significant influence on their formulation. At Stage II, the senior IT executive participation is initiated, growing to almost always participation at Stage IV. This benchmark variable was adapted based on King and Teo's (1997) benchmark variable 8 concerned with IS executive participation in business planning. They found a significant del correlation between this benchmark variable and stages of integration. They applied a scale from seldom to infrequent to frequent to almost always. The group of judges in this research found the word "infrequent" difficult to understand. Hence, the revised scale is from rarely to sometimes to frequently to almost always, as used by Guttman (1950, p. 13 and p. 19) .
Status of IT executive
The responsibilities of the IT function have changed over the years due to technological and conceptual changes that made information technology more important to organizations. With these changing responsibilities of the IT function, the status of the senior IT executive is likely to be elevated. The position of the senior IT executive (in terms of the number of levels below the CEO) can serve as an indication of the importance of the IT function to the firm's strategy. This benchmark variable was adapted based on King and Teo's (1997) benchmark variable 10 concerned with the status of senior IS executive. They found a significant del correlation between this benchmark variable and stages of integration.
Level of business knowledge
Knowledge focus will be different in expert-driven, experience-driven and efficiency-driven businesses. In the expert-driven business, learning is important, while previous knowledge becomes obsolete. In the experience-driven business, know-how concerning problem solutions is important, while knowledge of previous problems becomes obsolete. In the efficiency-based business, all knowledge concerning both problems and solutions is important in an accumulation of knowledge to improve efficiency. These differences lead Hansen (1999) to make distinctions between the following three knowledge management strategies of stock strategy, flow strategy and growth strategy as measured in another benchmark variable.
Main effect of knowledge management
In the beginning, a law firm wants to reduce its dependence on individual lawyer's knowledge. As the CEO of a large law firm in Norway said: "I would like some of the knowledge to stay in the firm when all lawyers leave at night". At Stage II, the main effect is effective application of current knowledge in the firm. Development of new knowledge becomes the most important effect at Stage III, while external orientation towards client performance is at the firms' attention at Stage IV. This benchmark variable was inspired by empirical research conducted by Gottschalk (2002) .
Knowledge management priority in business strategy
Law firms in Norway became aware of the resource-based theory of the firm with the knowledge-based perspective in the late 1990s. A partner was asked to investigate the matter, but knowledge management had low priority in the business strategy. After some years, the priority of knowledge management in business strategy rose. At Stage IV, knowledge management has the first priority in business strategy. This benchmark variable was inspired by empirical research conducted by Gottschalk (2002) .
Management agenda
In the beginning, knowledge management was at the top management agenda only once a year (Stage I). Later, knowledge management was on the agenda every month (Stage II) and every week (Stage III). At Stage IV, knowledge management is a daily task of top management. This benchmark variable was inspired by empirical research conducted by Gottschalk (2002) .
Knowledge management
Law firms in Norway became aware of the resource-based theory of the firm with the knowledge-based perspective in the late 1990s. A partner was asked to priority in marketing strategy investigate the matter, but knowledge management had low priority in the marketing strategy as knowledge management was considered an internal issue. After some years, the priority of knowledge management in marketing strategy grew. Firm executives perceived that internal knowledge management was tightly linked to client service, as suggested by the legal grid by Susskind (2000) . At Stage IV, knowledge management has the first priority in marketing strategy.
Description of normal work
Traditionally, law firms provide clients with a comfortable and user-friendly experience using established procedures to tackle familiar types of problem. Knowledge focus will be different depending on typical work done in the firm. At Stage II we find a low cost, efficiently organized delivery team using established methods for routine assignments. Firms at Stage III provide clients with creative, innovative solutions to one-off problems, while firms at Stage IV work continuously with clients on real-time diagnosis of complex, ill-specified problems. This contingent approach to knowledge management was inspired by Hansen (1999) who distinguished between efficiency-based, experience-based and expertbased firms as measured in another benchmark variable.
Knowledge growth
Tiwana (2001, p. 279) argues that the stages of knowledge growth framework provides a readily usable methodology for measurement of process capability and technological knowledge. According to the framework, a business progresses from stage 1, ignorance, via awareness, measure, control of the mean, process capability, process characterization, know why to stage 8, perfect knowledge. These stages were in this research transformed to know-what, know-why, know-how-we, and know-how-clients.
Knowledge characteristics
Tiwana (2001, p. 279) argues that the stages of knowledge characteristics provides a frame of reference against which a business can map, evaluate, and measure business relative to competitors and industry. According to the framework, a business progresses from stage 0, undefined, via pure art, list of possibly relevant variables, pre-technological, scientific method, local repeatable recipe, cost effective handling, quantitative model, to stage 8, Nirvana.
Status of KM executive
The responsibilities of the knowledge management function have changed over the years due to conceptual changes that made knowledge management more important to organizations. With these changing responsibilities of the KM function, the status of the senior KM executive is likely to be elevated. The position of the senior KM executive (in terms of the number of levels below the CEO) can serve as an indication of the importance of the KM function to the firm's strategy. This benchmark variable was adapted based on King and Teo's (1997) benchmark variable 10 concerned with the status of senior IS executive. They found a significant del correlation between this benchmark variable and stages of integration.
Response time to clients' enquiries
Voss (2000) suggests that a metric for customer relationship management should be the response time to customers' enquiries (e.g., 24-hour limit). He measured 70 UK companies' responsiveness to enquiries. He found that 47% responded within one day, 16% responded within a week, and 37% did not respond at all.This idea is implemented as a benchmark variable here to illustrate that response time will decline when information technology is used in knowledge management in the law firm.
Response quality
Voss (2000) suggests that a metric for customer relationship management should be response quality, for example making customers' happy with the responses 95% of the time. This idea is implemented as a benchmark variable here to illustrate that response quality will improve when information technology is used in knowledge management in the law firm.
END-USER-TOOL SYSTEMS
To what extent is the following information technology used by lawyers in the firm:
To a little extent
To a great extent
Text processing (e.g., Word) 1 2 3 4 5 6 Presentations (e.g., PowerPoint) 1 2 3 4 5 6 Electronic mail (e.g., Notes mail) 1 2 3 4 5 6 External legal databases (e.g., Lovdata) 1 2 3 4 5 6 End user tools for lawyers 1 2 3 4 5 6 WHO-KNOWS-WHAT SYSTEMS To what extent is the following information technology used by lawyers in the firm:
Groupware for cooperation (e.g., GroupWise, Lotus Notes) 1 2 3 4 5 6 The firm's intranet 1 2 3 4 5 6 The firm's own web pages on the Internet 1 2 3 4 5 6 Internal standards database 1 2 3 4 5 6 Systems providing information about lawyers' knowledge 1 2 3 4 5 6
WHAT-THEY-KNOW SYSTEMS To what extent is the following information technology used by lawyers in the firm:
Groupware for knowledge (e.g., GroupWise, Lotus Notes) 1 2 3 4 5 6 Database with client cases 1 2 3 4 5 6 Database with best practices 1 2 3 4 5 6 Document system (e.g., DocsOpen) 1 2 3 4 5 6 Systems providing information based on lawyers' knowledge 1 2 3 4 5 6 HOW-THEY-THINK SYSTEMS To what extent is the following information technology used by lawyers in the firm:
Expert system (e.g., Knowledger) 1 2 3 4 5 6 Neural network system 1 2 3 4 5 6 Intelligent agent (e.g., Autonomy) 1 2 3 4 5 6 Case-based reasoning system 1 2 3 4 5 6 Systems solving knowledge problems for lawyers 1 2 3 4 5 6 The firm has a well-organised system for sharing knowledge (e.g. about clients, managing projects, new approaches) within departments or practice areas 1 2 3 4 5
The firm has a well-organised system for sharing knowledge (e.g. about clients, managing projects, new approaches) across departments or practice areas 1 2 3 4 5
There is an expectation that lawyers or their teams will have to take a regular turn to provide a reflection on learning experiences 
